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amorphous a-olefinic copolymer containing 1-49 mol% 
ethylene component unit, 50-98 mol% propylene 
component unit and 1-49 mol% 4-20C a-olefin, having 
no melting peak measured by a differential scanning 
calorimeter, 0.01-10 dl/g intrinsic viscosity [n] measured 
in 135°C decaline and ^4 molecular distribution by GPC 
with (B) 0.001-5 pt.wt. nucleating agent. A 
thermoplastic resin composition consisting of 1-60 
ptwt. above composition as the modifying agent with 
40-99 ptwt. thermoplastic resin is excellent in a 
balance of its transparency, flexibility, heat-sealing 
property and impact strength. 

COPYRIGHT: (C)2000,JPO 



(54) AMORPHOUS ALPHA -OLEFIN-BASED 
COPOLYMER COMPOSITION AND USE 
THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
composition useful as a modifying agent, and capable of 
providing a thermoplastic resin excellent in balance in 
transparency, flexibility, heat-sealing property and 
impact strength by blending an amorphous a-olefinic 
copolymer with a nucleating agent in a specific ratio. 

SOLUTION: This amorphous a-olefin-based copolymer 
composition is obtained by blending (A) 100 pts.wt. 
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A-fc';* [2, 2' ^U->"- fc*^ (4,6- S?— t — r/^VU 

^31^^) yj-yy*.- Y] , ^y^A-tr* [2,2'- 

. ^ h y (4- 

/f;v-6-t-7'f/V7x^) y^-yy^~ K -f Y 
10 y ^A-2,2' — ^^u^— tr* (4-^^/u-~6-t-y 

[0059] ^hy^A (4,4* -v^^/V-5,6' -i/- 

t-y^/u-2,2* -tr 7x^/W y *yy ^- K nn* 

is^^-^y C (4,4' —S^^-A'— 6,6' -v^-t-:/^- 

/i^ — 2, 2' -t*7i ^/u) y*yy=c-~Y] y 

-2,2' -^y^rV-fcf;* (4-m-^^/^-6-t-^^- 

/i^^n/p) y*yy^~ K thy ^^-2,2'-^f 
i/y-t^ (4,6-^-^^/1^731— /i^) y*yy^- 

K ~T Y y ?A-2,2' -^^W>-bf^ (4,6-v?-^ 
20 f;l/7x^;l/) # y ^jU-2,2' 

y^v-t^ (4,6- i/-t-7 r f/i/7x=/i/) y*yy 

^v/^A-t^ [2,2'-xf |)7>-t^ (4, 
-t-7 f f^7x^;l/) 7^^7rc~h] N /^y^A- 

[2,2' - ^f !Jfy-« (4,6- v^-t-^^/U-^ 
^zz/p) y*^y^.- b] , tvi-^^-A- h y ^ [2, 
2' — ^^u^— tr^. (4,6-t/-t-^^/i-7ni/u) 7^- 
^^rc-b] ^o^T/V^-^A-fy^ [2,2' -m^- 

30 y^v-e 0 ^ (4,6~v ? -t-^^-/i-7rx^i/L-) y*yy 

[0 0 6 0] (2) &CD-J&xt (VII) tf^H5^ 
[^6] 



0 M 



40 (50K R 4 ^7k^^L<^^l~l O^Rft** 

3cofi»-e*>So ) 

[0061] ^{fctodht. h y ^a- tr^ (4-t-y 

f/l/7xn/I.) 7t^7^-h, Y }) 5J±-t*y (4 
->f;l/7x^) thy^A-^ 

y^A-t:^ U-t-^^/i^x^AO y±yy*.~ 
h> ^y^^-e^ (4-1-/^73:=^) y*yy 

50 jx — K >(7/^i/^A- t*^ (4-t-^^^7xi^/^) ^ 



(8) 
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*77 K ^/^yr>A-^ (4-1-^^/1-7^ 
y^-yU) 7*77 K T/ls^—VJ*- t** (4-t 

[0 0 6 2] (3) ft^-jfeit (VIII) -cssixs 
"<y y 7 s y /u tr h - ?v h&m 5 0 

lit 7] 




(VIII) 



H 



[0 0 6 3] u^^-^y^yfyy 

yUtf h-yK 1, U f 4-p- ^ f 

^yfyy/n^h-zK i,3—<y> ? yf>-2,4-p- 
if/^y^yf^y^^ yK i,3-p- ^3vw<y 
i? y f z/-2, 4-^<y^ y fV yyi- tf h -/k i, 3-p- 

xf/^yi/yfV-2 > 4-^y> ? y f>y;i/t° }— 
yK 1, 3-p- ^yi"<y y f^y— 2, 4-p— oi^yw^ v 
i/V 7=Vyywr h-yK i,3-p-xf/^y^yf>- 
2, 4-p- ^ ^vi^y-y y ryy/^t' h -yK 
[0 0 6 4] 1,3, 2,4- (p-^^My^yfy) y 

yut* h-yK 1,3,2,4— y (p-xf/uxy^yfy) y 
ywtf h-yK 1,3, 2,4- i? (p-n-^n t>^y^ y 7* 
X) yywt* h-yK 1,3,2,4-v? (p-i-7°nt:V^y 
-yy-rV) yyi-t'h-yK 1,3, 2,4- (p-fi-y^y^ 
^y^yfy) y/uir 1,3,2,4— y (p-s-y 
^yi^y-yy^y) yyutf K-yK 1,3, 2,4- is (p-t 
-y^vw^y-yy ^'y) y/nr >k 1,3,2,4— y 
(2' ,4' -v^^^yv^y^y fy) yynr h-yK 1,3, 
2,4—y ( P -^ F^y^yy'yry) y;v\?y-;v^ 1, 
3,2,4-v 5 (p-x h^rv/^y^yfy) yyvtfh — yK 

[0 0 6 5] 1,3-^y^y 7 = V-2-4-p-^ n/U-^y 

-y y fyv/^^ h -yw N 1, 3-p- ^ nyw<y^y y ^y- 
2, 4-^y-y y "fi^v/v^ h-yK 1,3-p— ^ nyw<y 
y y 7=V-2, 4-p- ^ f;^yi/ y t*V yyi- fc* h — yK 
1, 3— p— ^ p/^y^yf y-2, 4— p— xf/i/v<yi/y 
fyy^t* h-yK i,3-p-y ^yv^<y-y y ^y-2,4 
— p— ^ p;^yyyfyy^t* h-yK 1, 3— p— 
yw<y-y y -ry— 2, 4— p— 9 nyu^y-yy yyut* h 
—4^*3*1^1,3, 2, 4— y (p-^n/i/^y^yfy) y/w 

'So 

[0066] ^i:i,3,2,4-^y^yfyy^t*b- 
yK i,3,2,4--y (p-^/i^y^yf^yyutr h- 
yK 1,3,2,4— y (p-^yw^i/y xy) y/utrh- 
yK 1,3— p-^ n/i/^yi/ijfy-M-p-^f/^y 

-yy fyy^t* h-yK 1,3,2,4— y (p-^o/^yy 



20 



30 



40 



14 



yfy) y/nfh-/K *5<fcU^*Lb<0 2ffiJ^±(^i^ 
4*as$f*l>\, rixibcO^T^^ 1,3,2,4— 2^< 

y^y 7=yyyut* h-yKWS 
[0 0 6 7] Bf^coiip^y-yy^yyyU'tf h-/nz> 

«i»-ci4, »s (ix) t?*$naffc*»fc#*L^«i: 

[ft 8] 




OX) 



[0068] (4) ffi^Myif^ftatit 
0C5C (x) T-S^^yv^^.A fc Kn^yy-p- 

lit 9] 



( -l-^O-COO^— AI(0H) 



(X) 



50 



[0 0 6 9] 

^y^ScSSKTyw^^^Aifi, T^fyRthy? 
f-t7x^^;U#yRthy!?A, fc 0 a-i/#/i^ 

[0 0 7 0] (5) n^5R©***j«i:UTtt, £ 

v^y. f-yuffln^yy, ^^Ko^y^^^civ 5 
>-;Wftnv?>. yk^ftn^y>, tt**{bn v?y. fi 

^n^y, a , j3 -^^uytt^fiSjfti^yy^yiSStta 
[0071] ^jo. flufSa, /3 -^i^-uytt^flafn^^ 

jj? y K^tt p ^y vcopsa ^ v ^ h ti 5 ^Ftafp y? >m 
iim fe^^tf, ^wy|, iiyK^wyK, y 

T^yy^, yy^^^Sr^Jf^r t^r^So 

[0 0 7 2] Bn^y, »Di/ 

y, X«o ^^©»IB(M3 tVJEttn 
*SW* "9Jltftt-5^4< t t-S^o^yRtfcSr 
fc3&s»*uv\ rr-e, n^y>^f4, fc°^y^, if-yy 
7 ^ t^y^K, * h y yK. -Y V f -^vHR. r ^ 
fyt, ^fc Knrt^^yg, ^tTt'xfyi, ^y 

Tfc^^y^*^^bilfm5«^^^A,TV> 
[0 0 7 3] flSIEc-yyietKiSLTARifiSr^filci*^ 
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mmm. mmm. mm&. mtm, 

[0 0 7 4] (6) <r-b Ltli, #ytr~ 

>\ /Ky 3 i -^v. ^1)7/^^7 

[0 0 7 5] (7) &«ft-fr*i: LTtt, v-y^, 3£3S 

[0 0 7 6] (8) £<bt^ feftftSfli: lt\ :/u-Mb 

[0 0 7 7] < # H B B tea -tl/7^^*t^iBa» 

(A) Mtta-tU7^yS*l^*10 0tI 
gPWLt (B) «A^0. 0* 
L<f^0. 0 l-2SSgP^gB^$H, ^fiK^ttTV^ 

So 

[0 0 7 8] roM^^fi, #389itf>BftS: 

#k flMRL «fsK *T«»U *ffclSJfcfflk ttttRft 

=f DTlfi-a $ tit wc J: v \ 

[0 0 7 9] ^0^(^^ H B B tta-^-^7^^^**^ff 
3&5T*#S 0 S^LT, V-:/ 

mnmrn^ ^^-m&m^^xmm 

[0 0 8 0] Z<D Is 7*^%k&M& 

[oo8i] < & ^w&mmmj&m > w 5 %*^r 

Sttfflfli&ricfeti:. (i) SfE©*ftSo-tu7/y 
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OfiSSPt, (2) ffi^ffltt«ffi4 0-9 9fift«5, » 
£L<tt40~9 0Sfi&£a>^fiJc£*VC^>5o 

[0082] m*iM&ffimki,x\z, #ya-u^v, 

-^v;xy-^fi/y*t^ (ABSW) , >"Ky 
K ^y ^ — UVaf-^MM' K*if*>#IS* 

[0 0 8 3] $?>«c:rtte><J0jR^ffitt»)!Btt^ Ifetttt^ 

ff, 5IS8l*Wc:J:oTjH3e$n«5l«»tt** s 6 0 
±, L < ft 600 — 3500. £9 * L < \* 8 0 
0 — 3 2 0 0MP a Trfc6 t>^3& s »iil-ffiffl"C* So 

[0 0 8 4] tfv ^uyjist LTfi, ^ey^^i/^, 

^^ntVy, #Jl-^fy, *5^f^yf 
20 I \ 

[0 0 8 5] uxfi, stfy^uv^u 

7*u-K ^y^i/yt7^i — k Jt?y^i^^ 

u- h*^>3Sf#JJg3RjKy ^*tvK ^y^7^ 
P7^fy, #y t Kn^^fi — b*ift:*»f6^ 

[0086] /f yr-; Kittit ^-^a^-6, -j->r 

a V- 6 6 , n V— 1 0 , n V— 1 2 x -jrj P 
[0 0 8 7] ^y Tir^-yl-^ Ltd ^y^/v-^T/l- 

[0 0 8 8] /Ky^^-^^fi> ^^-w^^^fi^fftr 

fcot{), ^7-U^bT? y n= h y/K / * 9 V Mk 

40 fcJzVN, ABSWStLm T? Vx*~hVA>t>*bK 
#^tt5tif^W£S:2 0~3 ^ 

IT^WL, ^^i^^e>«*$tt5«^#f4S:4 0- 
6 0^-/L-%cofiT^Wi~5 L<fflV^tb5 0 
[0 0 8 9] 4^y 7J-^- b<t LTJi, fc:*^ (4- b 
Kn^i/7x^) 1,1- tT^ (4-tKn*V 

7mxiyU) m^^, 2, 2- t'^ (4-t Kn ;5 rv'7x^ 
/W) ^n/^^. 2, 2— tf^. (4-t Kn^r^x^/V) ^ 
^^^if^^^^ttSt^Sr^tf^r ir^-c^, 2,2- 
50 fc*^ (4-t Kn^ri/^^xiyw) bthZ> 
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[oo9o] ztib<Dm^m&ffiff5<o%fr'?\^ 

D-l 2 3 2. 16kg^lTt«Lfc 

^/l^h^n-U-M^ 0. 1 — 200 (g/1 05» 

TfcJ:<> 2SJ^_h^ffi^^Tfflv^Tt>J:^o £<b 

[0092] *mw<Dm^M&ffimmf&mz, ^<dh 

^a-^-u-y^ (a) , 

(b) , frxutm^mvtmm, ^tcmm^xymutsti 

[0 0 9 3] < fife 7f£ ft >*gW^38V^Ttt, HUlSU 

tt*5^ 

[0094] *«M^«s»^ran4»jiB«a^««, aw 

(1) 74/UJ* : &mmW7 ^J*. ^S*ffi#7>r/^ 
^ x 7 h:^ /ua, ^a|jy^7^;^, 

i/h;^7^M, ^TLtt^/i^ ^!i7-7^/v 
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*J\ ^y*>3y7PT^ ASSES'— K «tJS 
[0 0 9 5] (3) ^n— &j&&:7$b/\' 

(4) ffMf D a o:f^-^ 4r— 30t4* 

(5) 77>T^:m 77^ht-V 

(6) 5F«*i3j:t/5pjttfli«(D 0 D : 7 4*^9 — 

(7) itu^A : iSb*rtse*&*t, a»**Hg«\ 

h 

10 (8) KI»:Mfffl, tfyh^h 

(9) -t^ffll: i/-7>Y, M&f&J&fc. '<*?9—*7 
[0 0 9 6] 

[0 0 9 7] 

[0 0 9 8] 1. §I3S5W4* (MP a) 
J I S K 6 3 0 1 C«lt, J I S 3 ^^>-</^^ 
30 ^v^ % 7^yr B l3 0mm, §10^19^^3 0 (mm/m 
i n) T% 2 3°C^TaO^UfCo 

[0 0 9 9] 2. t-hV- /1"3&S (g/1 5mm 

♦S) 

O'C. ^0-4^*2 0^ !J ^-[Hl^a8 Orp 

m( £>^{4:-FX% *g2 5 Onun, 5 0 /i m(7)^^7^/^ 

-/Hatl2 0t, t-hV-^BEA2 (kg/c 
m 2 ) s (sec) ^frt't-h 

40 y-;H, ?l^fiiiS3 0 0 (mm/min) <Z>^f4=-e*JfBIS 
fc- h^-^3*«Sr«3SUfco 
[0 10 0] 3. 7>r/^W*3fi* (J/m) 

^ t ^h7>f;vW/iS:fflv^, yyy^«23 

O'C. ^n-/WM2 0t y ^l~(h1|g#:8 Orp 

mCO^ftTT*. 4"S2 5 0mm > J¥ ^ 5 0 fx m(Z)^7 ^ 
Aftf^tfUfc. ft^T'ASTM D-3 4 2 0id5p«Lb 

[0101] 4 . X (%) 

50 0 C C, f/i/n-yWaft2 0t, ^ ^ V ^ -Ie1$g^ 8 0 rp 
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m(D&frTX\ <©2 5 0nm, 5 0 » m<Dtmi7 J 

TNDH-20DJ £<£/EU ASTM D- 1 0 0 3 
5. J I s 

J I S K7 2 1 5MLf: 0 

10 10 2] 6. St^ (Tm) &£Tf#7X$mffi& 
(Tg) CG) 

T^OOt^tMU 2 0 O^T^^PNl^Lfc^ 

[0 10 3] 7. SPg*!i« [t,] (d 1 /g) 
8. ^StfMfr (Mw/M n ) 

GPC (^->x-^ 3 >^ bPy? 4 -) £: 

ffl^r, fifi¥3?5HPfi (Mw) &£xm¥®&tt 

(Mn) ^F^DD^yfygK|^\ 140 
[0104] (&f$m 1 ) 

(sHMM*^^ • - 1 -/fyM^ 

(A-i) <D&m mm&m&xxfmmw&LThz 
i. 5 y ^ h^ficooD^-- u->^c ftm.-?^*? 

^V^6 7 5ml JO*. if^T b V J y-f*f-flsT A*%~ 
VJ*<D\. O^yw/ml h/^>&l&&T;l'^ -V 

0. 3ml^t> lj$TC/otVy^2 8. 5y^F 
/U (2 5°C, 1 ^U£) , 1 -^7^£ 1 0 y 5/ h/U (2 

[0 1 0 5] ^(Dm, *rt^fl/yC5. 9kg/c 

(t-^f;^^ K) (rh7^/^r)5-> 

/l^n>igfl£ (0. 0 0 0 1 mM/m I ) £5. 6ml, 
( h y ^xl/U^/W^^A^ f.^ (^>-^7/^C2 7 
<D h/l/xygR (0. OOlmM/ 
ml) £2. OmlilDi, Uyi 7"n tr° V>-£ l - 

7^ w^o. 00075 (^y^u/y^h 

uy^zz/u) tfls-btfO. 0 0 2 7 
h^) T-fcofco 

[0106] ^^u^^rii^c^-rsw^ 



20 



[0 10 7] r©«jK»^«*«r»«Lfc^%. *««: 

ifil^J: IPSStLfeo ^atiiT^ 13 0t, 3 5 0mm 
Hgtl2WU; 0 

[0 10 8] &±<D£ 5lwLT#Wcxf i/> ■ 
b°U>- • 1 -^^fi^ffc (A- 1) (^llXtli 1 1 0 
g-Cfeofc 1 3 5*0, 7*13 y >-*-Cjffl^Lfc«il8tt* 

[tj] tel. 3 (d l/g) T*fo9, ^7^6MST 

20 i~7ryti(ii l^Tfc"!), g p c ti: «fc 9 S'J 

^Ljt^*^* (Mw/M n ) t*2. 9tfcot D * 

[0109] (£>fig0J 2 ) 

(A- 2) <D^f&) **«ltei3V^T, 
1 3 y y hA' (2 5^, 1$UE) , ^^I/VC^EE^J^ 
5. 5 k g/c mMz*;t*:£WM*, 

30 [0 110] ^^ixfc^^-U^ • b 0 U>- • 1 

>*fi^ffc (A- 2) <£iRfifci\ 10 3gt'feot 1 

3 5t, ^y^-cffl^LfcttiRtt* [*] te, i. 

1 (d l/g) T-&9> #7*«E^ifil£Tgtt:- 1 9^ 

2. 8Tfeofc 0 ^/c. it^DScSKMT1ii«? 
[0111] (^^0iJ 1 ) GtitVi 1 r^ibtbfd^ B H 0 tt^ 

^i/y^otvy- 1-77^1^* (A-i) l 
40 oofiS&Pi:, 1,3,2,4-^ (p-^f/^y^yf» 

ftxf uy . tvy • /fyM^Wft (c- 

1 ) <D^\sy b&'&fro 

[0 112] HtjIE^W^ h^rfflV\ Mil 9 O^C, 
^flft 6 JPHE (100kg/cm 2 ) 2 »0*ttt'> 

LT*fl£E (10 0k g/cm 2 ) WSrtiao 
T, 1 mml?(7)y- hSrf^SJU^o »btbfc^>- b<D*fo 
i±&$t 1 C^-To 

so [0113] mi&M2) mi&mnz*$^x, 



(12) 



21 

f i/y-/Pt 4 uy. i-/fvM^ (A~ l ) (O 

£ft (A-2) SrJBv^fcSWMi. H»«ii:H«^Lr 

«J (C-2) &#fc G mbfrfcis- b<D&ii&mi 
-To 

10 114] (JttMff 1 ) £f«#J 1 ^fc# B e B te^ 

• y^n • 1 -^^fi^tf (A- 1 ) (O 

-to 

[0 115] (!*$£#] 2) 

• t°l/>- • 1 — ?7^1kM&fc (A-2) 60 

"to 

10116] (mmm3) («o /?yK#y^ 

n F 3 2 7 BV) (PP) 7 0 fiftSfP ir , HHfiWl "C 

^ftttj&tt (c-i) 3 0ll»ifc^u 

[0 117] ^©a^<Z)§|f #tt¥« 1 4 OMP a T* 
& 19 , t - h is-fls&ette^-M&A I 2 0 <C~C 2 4 0 
(g/1 5mm(g) -Cfc*K 7^;WA'«»6 0K* 
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J /mT\ MXttl. l%T*fcofc 0 
[0 118] (H8&0II 4 ) H^3<C:*5^T, UlSflll 

merttmtitto (c-i) ^^^^j2T^^nfc# B 3 B tt 

-2) tefcjtfcEWM*, *3ft«3tR*^LrS»prJBtt 



[0 1 19] Z<K>f&J&%><D5\mW&mi*l 5 5MPat* 
t- h'>-^Sli'>-MSl 2 0°C"T?2 0 0 
10 (g/l5mm|) T*fc*K 7^/^«*^ft*i4 5 K 

[0 12 0] (It««3) (#0 ^9>-K#y^-*i^ 
Ptvy^yy^M^* Ogn a D £ ; ^yK#y^ 

a F 3 2 7 BV) (PP) 7 0 M« £ , ^figffl 1 

mhtitc$¥^^i^^ • /ntvy - 1-^fyM 
(a-i) 30ltS^^U #B*SI*I-J:»? 

[0121] roa^fe<o5IK9#(4*«i 3 5MPa 
r&tU k - k>-/i/«*li->-;uiaA 1 2 0 W 2 4 
20 0 (g/l5mmf|) 9 „ 7 ^ ;UA»*3S* li 5 0 
KJ/mT% ^Xlil. 7%-e*>ofe 0 
[0 12 2] 
[*l] 





ft A 








mm 


(MPa) 


JIS 
A&& 


A<mL 
g/1 5mm fg 


(KJ/m) 


(%) 




A-l 






1. 2 


10.2 








fSfcW 2 
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15.2 
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9. 4 








2 


A-2 






1. 3 


13.6 
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pp 


140 




240 


60 


1- 1 


mmm 4 
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pp 


1 5 5 




2 0 0 
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pp 


13 5 




24 0 
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